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What is claimed is : 

1. A writing control method for writing optical disc data, in which pits are written 
by a writing signal consisting of a mark signal unit and a space signal unit, the length of 
each pit represents optical disc data and the mark signal unit is converted into a pulse signal, 
the improvement comprising the steps: 

generating series of pulse trains, each of the pulse trains corresponds to the length of 
the mark signal unit; 

controlling each of the length and/or amplitude of the pulse trains depending on the 
length of the space signal unit in front of the mark signal unit; and 

acknowledging the controlled pulse trains continuously by laser projection means so 
that said pits can be used. 

2. A writing control method for writing optical disc data, wherein pits are written 
on medium by a writing signal consisting of a mark signal unit and a space signal unit, and 
the length of each pit represents optical disc data, the improvement comprising the steps of: 

dividing each of the mark signal units into three parts: introductory part (a) for 
rapidly raising the temperature of the medium so that each of the mark signal unit has a 
temperature to be written; intermediary part (b) for keeping an average between thermal 
radiation from and the rising temperature of each mark signal unit; and end part (c) for 
maintaining the falling of the temperature due to completion of laser beam projection under 
a predetermined condition; 

converting the three parts of each mark signal unit into pulses so that the pulse width 
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of said three parts are under advantage conditions and generating series of pulse trains each 
corresponding to the length of the mark signal unit; 

altering a plurality of pulses made during the intermediary part (b) when the length 
of the mark signal unit changes; 

controlling the length and/or amplitude of each pulse train depending on the length 
of the space signal unit in front of the mark signal unit; and 

acknowledging the controlled pulse train continuously by laser projection means so 
that the pits can be written on the medium. 

3. A writing control method for writing optical disc data, wherein pits are written 
by a writing signal consisting of a mark signal unit and a space signal unit, the length of 
each pit represents optical disc data and the mark signal unit is converted into a pulse, the 
improvement comprising the steps: 

time-compressing some or entire part of each pulse train depending on the length of 
the space signal unit in front of the mark signal unit so that each of the end pulse of the 
pulse trains is positioned the same, and 

acknowledging the time-compressed pulse train continuously by laser projection 
means so that the pits are used. 

4. A writing control apparatus for writing optical disc data, wherein pits are written 
on optical disc medium by laser projection means depending on a writing signal consisting 
of a mark signal unit and a space signal unit, and the length of each pit represents optical 
disc data, the improvement comprising: 

first delay means for delaying each mark signal unit to firstly planned range; 

second delay means for further delaying each of the mark signal units, which are 
delayed by the first delay means, to secondly planned range; 

control signal generating means for generating an introductory control signal, an 
intermediary control signal and an end control signal from the first and second delay 
means; 

pulse forming means for dividing the mark signal unit into three parts: an 
introductory part for rapidly raising the temperature the optical disc medium so that the 
mark signal unit has a temperature to be recorded; an intermediary part for keeping an 
average between thermal radiation from and the rising temperature of the optical disc 
medium and an end part for maintaining the falling of the temperature due to completion of 
laser beam projection under a predetermined condition; generating series of pulse trains 
corresponding to the length of each of the mark signal units and converting the three parts; 
and 

pulse train control means for controlling the length and/or amplitude of each of the 
pulse trains depending on the length of the space signal unit in front of the mark signal unit. 
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4*M1 444. 4^4 44 44-b '4a -»Ji-¥-* JflAJL 444?li. 44 4a 4^4 44<Hl 4-|-4-b 
4^ ^.44 4 alii- 444 4 -fe- 4^ 44 <r4 : 4^- 4^-t- 4-sl ^44^ 4^--¥-4 4°l-l- °A A A 
44 44 ^<H]4^ 44 t c i : 4^ s.444 4^4 444 4-Sr 4*1 5. s]^- j^ej 44°)I4 ^4 
4^ 44 ^4^-f6) oj^| 44^ zj. e^ois) o^«.q. ^ ^)7j.ot| cfltl- 

44 4^ ^r4 JZ.444. 
4 44-Sr 4^5. 4*4 ^4-1- 444 4*4 444. 

44 444-fe- *4 44 4°fl 4^4 *44 444 -S-4-HI ^44 4^514. 

JL°iS-^ d|4^ «^4«l-7i oHi)]^ 44^-5-4 ^-444. 4<HI4 4^4 4^.4 i44 ^ 

*!44 U J *4<»l| 44 D H4sj 4*4 4 44«Hl 44 ' n fl*)l4 -£-5- 44-S- 444 +4 

4jl, -£-5. jL4°fl 4«fl 4^44 44(»1^5. "4^4 4^l")-fe- ^144 U J4 444 44 444 

cf. ht aix4 4*14 M o'«>il 44 4444, 44-c- 11 /*U d(444 "J4 44)4 4s.4 

°H4 4«)1 444 444. 

44 2<yii 444-i- 4*44 4«fl 444' : 44^* ^44. 44 4^4 444-J -¥-4 <Hl44-b 
444. 444 4 4-441 44 44-£- -¥-*4^l -?-4 44-& 4444 «Ht«H| 4-&- 44-£. ^=^44 
*J ^-4 44 4:44 4*15. Jl^-4. 4 Jt4 -£-4 ^-44 44<Hl 4^44- 4-3.4 tf J4 

•HlH^i^. ^|^.oi =5)4. 44^ s]^}^-i7|- 1/25. ^H* 4 444-fe- 1/25. ^<H-& «fl»14 <h)i-144 4 
11 ^44 4- Si 4iq-^«.5. 4 "Hi 4^-4 444 44«H14 4444. 

444 1t4 ^- 444 4 4S.4 4*44 43lci4 7l'fl)5. 7^0)5] 21' 44, 31' 4*1, 41' 4*15. 7fl 
44 a)144 "J *)3 4 444. 44^1^-5. 4^4 44 44 44 44-S- 445. *H4^., 44 4^4 ^ 
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afl°l^ *J d-e-*li ?1*!4. ffl|e. -g-*HM <*M4. 71 4*l)sH|°|:M «„' -?-4-c- a)e. 

#iL 45. a]*<H| *kfLS|j!. «g 44.2- .g-s. 7 J. S |. 7 |. -g-jfls^l oD^-ofl. *|^7| ^Tfl-fc- t}4 -Jsl a) tJ o| 

34. 

n}eM 44 4 414 jH|3]ci*l|.*| =M^ s|JL jloj=o| 5lo|cf. 4*| ^J-eflsj ^^K^ 

fij^V uuis| ^sKs. 71-s-i: 4^-«ii*}-$ oH*))«hi ojoj^, ^^Aj-Efl^- *fo|^ ^.-f tHH E |~f. 

7] 4*114 ^-Sr >5}-6H5.-¥-b1 ^I^ (quenching) o|4 ^ ^ (annealing) <H| <jjsi) oLaJH °l 

£ 41*1 £-9- 4 ^Sl-^-^ <gsj «^*^ -=-^^5. 4*J4. 

<3(7r4 ^ ^-efl-H 4*1 4<H| <t4 <g *«H ojcft^ 3r ^^l-S-JM <£sl <^*^-|- 

71] S]JL, 4r 4*]-b 5r ^Sl-M^ <g ^-f- «M| J^4. 444 ^ 7 J 4-S-4 4°l H|o]e). 4^4-c- 

°J:^44 34. 7 J 4.J1.-1- 4.^-b ^-?-<H] oj.^^ *|.o| d] 6 |E). *)^7| iJ-Efl-f- <g.5L4, 4 

44*^2- «"(■— -2- *J ^4* "<j444 4*H4, <H| o| ^ -Jo] nr 4ji.4 Z]o| <HJL 7j-^:s)o._S. 444"fc- 7jJo| 

o]sf7^.o] 4.3MHz(r=230ns) ^4*r<Hl4 80ns 44 e.^»^ofl o]*j- *]vg7l-fe. APPLIED 

OPTlCS(Vol. 26, No. 22/1987. 11. 15)2] "GaSb<Hl4 % d|o|4 7)<q-<>\]*\ 4<t34. °1 -f- 

•k l ^^l-i-S- ^4*J 3lJL4 JH-°<M- ^^-o).jl ^7H| "GaSb°fl4 44- «d4- 4 *IM4 4^-ofl 4^ 
4 *t! 4°fl *M sis. ^4-i- 4°<J=47il -544. ^43-£~3- >y-7| -g-j2.o)H 4-1- 2-b ^ 

S.B)|o|oH -H^^o)!^, *-g- a) H. j2.o}=o| oj-ar 2jo| 3r o)H 11t44«HH ^<H^|7fl 4^- ^gi i iTi 

-gr 4«I4 #*d^ ^««^ ^-4- ^ §14. 7^J- ^ 43.7^0) 3r cHl cfl^J^, ^^7)7l- 

180ns -s-oj .Hi^^ jg^sj. >=.^ig ad <y-oj-o. s| X jL<y=o| <^^^cf. ^4 4^ 7 J 4^- ^<>1 
Hr7}- o]^} s^oj jri^ ifH^4^. "J «Hl4^|7f ^-*| H47l <H| 7l#o] cj-^- 

oj "Jofl sj^. »«)^7l5.^ ale. S.<$3\ *o|_^ ^*|o{ ^^^4. 

llrs} ^-f«H| s| e. iofA 120ns ^ ^-S\ ^7i<Hl^, s\3L 3r-& -i-^-S-H ^ <H) 

^-S-Jsi 5J*I^, ig^ e.afloj i$ nfa. 7^o|s| ^.0} ^^sl-fe- 71-^- -.^fl^; <y^- -KOKA1" -g- 

jl 63 - 266633ti«H| ^'£■€4. 4 U <HHI>H ^ri ^aflol^ 7||x|«., f^7j.Jf, 4^^i, 
'H^l^ ^-8r f^'J-^-sl jiLcf ^cf. o| »MoHX\ 7fl^l^.. ^7j~^., 

7 + "T""§r °1 4^ ^-^€4^ 7 4 -t-*^ jg^ ^ >fl«ga} 0.5. ji^-fJ Si4. ^-^ 

7| 4s. 4°«} : 1!- %± *^s\ 2,^o\)M ^7\_4\.Ht ^<^) "y-lNs- H^-'ti-Sr ?i4. 

514. 4°^ 43- Zjo|.fe. it^^l j..^ ^*V7| ^Sfl^ cJ-of^J. ^ 2,1ft oJ-BJlx-l 4i4^4. 

^Ilas.-^] ici-^ #s\ ^s.^ ^-8r -4^>| Jgrt ^| it<^^l sje.^- ^^tl4. *1|la 

4°l <H1«>I4 7r(4aL)4 d|44 7r (^3)14^-1- ^-c- ^jt-i- -si «fl . -"g^ 

f- T = r(230ns), 200ns<>J *i± 44 150ns "A ^ JS.( 7 |HJf), !20ns «U -fl-i-Hl ^ 44 

100ns<>J vtl^^-c^^^^ Jg^.4(f-7j-«-), i30ns°] <y-g-*H *i+ 4 (#£.Jf ) 0.5. itaj^ 4^- -2-°J=-|- ^ 
^*4. 4^7| b|h. ioj=o. «a^-=sjo.5. 3114^ u Joi| s]tt 4^45. ^l3lcio|) jl<U 5J4 "la.«U -g- 

«tl -H-f *^JM514. Hlbi-fe- 4»1 4»I4 llr(4^-)4- a+ «I44 7T(^»ll4^)-i- °IM -VIA* 4 
-§-«H4. 200ns<>J ^tti'fl 4-4 150ns °J aJ^ ^.(711^^.), i20ns«»i M)^ 44 100ns<U 
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4«i4-<g4.4 *A 130ns<U 1* 4 1HI &4*! 3]e -^$4 

' f *' Wl -flics.* 44 444 3 r(43.)4 i+ « ]om 7 r(^44^)-i- ^ OJe4 A| _g. ai , x1t 
200ns°d *t!4 *A *4 I50nsoj ^4 ^ *M4+>. 130ns">d 4*4 q± f( fA+t o| tJ+o^ 
<^ 314)4 1M ~44 ***4. «iH* ^*°H4 ^ ^ Ilai ^ 

3- ?-4 ^4 -£444. 

(1)44-1- 4*4 iii 4=.4 *b]^. 43.(44*) ( 2 )-iM.a.JM ^44 44+0(4 

+4tf *.=. 44H +4*Mr ^-(f^+) (3)f ^ i4oflH ^44 HJ ^ A OJtb 

-8:5. #4-* 4^-4-^ *-S-(^iL+).s. T-xjsJ-b sj-g. >y^ ^j*i+Br"^*4. 444 4.3. 7^44 «^ 
•HI 4* **HM *4* 3.4444 4^ *i^4 ^44 4°d- 4*4-fc fJLs) 

«14*d4. 4s- i^H 4a. 7^o|^- ^^jl 5J0. o|5!o „ 4^4 
f^d-M 4-44 ^llas.4 ^llbi.4^ 4^ ^4 ^ -=-4 4^- ^4 jg^ ^4 ^4^ 4 ^ 
s\s. 3.<$°] °J44°ti +444. 

4-4 *««*4 -34 4^. ^o]oj. ^^ja. a. n*) ± *J4-& ^44:2. 434:4. ^4 .§.401' 

CD ^J:o)| ^44 ^,44 3ro)H Ur2 , ^ nMLaf ^oi^s) i^ofl 4^ 4+^4. 444 4 

3.7} ~44 *°fl 4^.4 4-§- 43. 444 3r4 llr 4°H4 *4tV4. *4 444 *2 

*J44 4^3 +sH ^3 *4.s. 4-** <MI4-fc- 4^-^4% 44°il ^44, 34 4*^+3 

«S4 "S^-S- 44- ^44 €4. 
^4 -g-444 444 4-3. ^44 *)iR=, 3rjL+iH iir44 ^*I4^ £#444 

>^^14. 4 4^J=. ^4-b ^l32s.ofl #4. 

<H|^J=. 44-&dnO.4OSb0.60)O.94GeO.O64 ^* 60nm4 4* *+.£-£. £44:*, 1.2m/s4 ^d 
#-5L«fl4 4^JL 34. 4t4'J 43. 7^4 3r,7r,llr4 efl^JL ^4-b 4Ii 4i<Hl Si-b A so)|4 n) . 
a. ^44 shi, ^.Ejji ^4sj r o)ix-i ^4^1 4^. 45. 4^o!| ^o|^-^ ^-14. 432^.0)14 

-1-^4 4^4(^144 4.4 5m W) 4 0J4 C D «d4444 S^z. «D 444* 

i^4i, "O'-fe- -a-4 *-Sr i7d(444 ^d^ l2mW)o 1 |4 <y4 CD ^4 ^-S. ^44^* «fl 4 

44-1- JL««4-. ^44^/d4 3r4 llrofi ^H, 4^<H7-J 43. ^ ^ o]7 y soonsd.Sro)! 4 

-§-)oir -l-^4«U 4^4^1 S144, ^44^.x 4^44 43.7jo|^. 5!* -i-4^- 

44. ^44^ 3 r4 llrofl ^40^, ^^^^l ^ol-i- ^oj isons^.eSr^l cfl-§-)oJ ig^ 

4^4o)| si44. 4 4^4-b 4"J4 *^4. ^-44 4 r(=230ns)4 65%4^ H44-& -f-oi 4 
43.>d»H- 4>i4-b #a°d 0.5r* i444 «D*«H| 4^. ^4* ^44 + ^4. o] ^^ 

^ «S4 ^*«l=4 ^-4 444 4*<H1 ^4 ^44 "J-HH1 -E44: ^4 ^ ^^-g- CD -slA*fr -1-4 °J 
43.-7^4 71-s- xjjf^. ^a|.*].7i| 4tfljT g^.g ^ ^4 

tfiLJL il-»H** CD ^JA** 43.-zjo| 4-^-tti* 444 ^i, 44-Sr CNR *l)^R=- ^1 

±sf ^"J* ^ ^4 T^l*-Ir ^ 4 ^^3. 444 ^^ 7 ] ^14 

4-b 

4- 3- 4 2^14 ^17^4 4 ^14 <d^-44. 4 4* % 444 4^4 44 
^4 ^14 ^^4 ^4444. 4 2i-b ^ 4^a. 444 ^^4 ^4^*1^ ^ + Jt4-b4 4t«d4. 
4 2i-fl4 4*4 4444^ CD 0J4 0.(4* 4S.4 4*4 *±S.<* 4^)4 »J^s)a <>J^ CD 

± D 0 4 ^45. 4«d4^ aj«a4 4<3*i K^Hi4 4^^^)4 ^>ii4 4«a*li H4 4«S« 
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CD ^<**V*I^-* Di) 7\ 444 *$JL ci *|°i*l* *«■« 2(*tM 1*+3>* i* 

ttcf.%<*M *M**I* ***« *l<>iS|iL 14 2(*>d«l4 *«ti<« D ' * D ')^^ 

4 + '*|4<l* A. *tf+ B, *A+ *M<U C* HHM4* *M-<1* tl* 5 - 3 * 

*4 ^ *M**I* 4|**o,l 44 *144* *A* 1MM*I* *M *± A.B.C4I «^ 

5^4., **** 71+ »li4 444 4i(^ <^ CD >ili D,)* **4* U*** 
A <<i*Stf4 CD 4 ± D. 4**4 *M* 344* ^ n, l°l^ ■** 

s\ jjM* 444* A4«U 44 4-2- 10 ( 3 i^ -S-^IH 4^ c i)* ^ -S-#44. 

>J.7l *A *4 SIX 43.*<M 4& «4 *** *N *3oi] «£44 1M4 -J* M^l* 

4."|A* 51 1HH4. «44 V* 4*-*4 7|*T^*li+. * 7«* **** * 

4&3 44 8*5. *4*1i 4& 6-i- **M *<4 **4. 444 "MAS- 54 4*. 6* 444 +4 
^■tV 9* -M4* 4+44. 

*«4 444* 14 + 44 44*1* 2* *4*JL *44 44* 3—— ** ^ 

c ^ >4444 ** ^** -l<S-d 4* +444. *1W 4 

^4 ^ *]44*4 44 rsf 2r5. «d**l* *lM. A* ^ - a,H - 

44 (CD 4*4 44 3r) 4H4 fl* ^ 4444-4 ** 1.5rt+ 0.25r°l £4 +44o)= ^4. 

Ji.444. 44* 4 4 3-S.-4 ill 45-* -3-+44. 

^ «>3*IA 4^ f-elH 11. 12. ^^^^ 13. ^ 14 ' ^--^ ^ 

^SIX 15. *1WXJL4 0R 7flo,s. 16 ^ ^84^. 11* ^l^SlX 17. 18. NAND 

^|o|h 19* i*«ch *e!<H six 11* -iH -Ji A.B.C^ <<H^fe i-i^^ 12 -^ * 

e)c^ W 12t Ml °J^^- ^ A ' B ' C ^ Al±7} 

**1 125. ^ 12- A7V -H-A ^ ^ A 

7f -L-i Sl-^ -Ml* 51* -H ^1^*1^ 17^ SOnsHl ^4 «: 

*e1H ^ #e lH six ui+«f ^ #^«H **** ^ ^ " 

^•«*73 ^14 5-0,1 io, <& + 2 ri4 ^1 A7V oj^s,^, ? Hr^ 12*1 0-1-2-0 

A! 2' *|*|<A.A). r W(B,B), 2' M£Q. 2'(D.D) **|* AND 20aC|^ 20n(o, 

^HHH n=i5)^i ^84* ^ !«■ «W 1231 ' Wl*- n=15 ° d o1 ** 

"1"^ 15^^* "F"X 4-§-s)jl "0"* 4-8- ^1 &7l <41*olt+. 

«*<H JL^*li 15* Wi WW*.**]* 21^M 21nH IW-W n=15)^* 

*4 ol-i- SUM ^4.|^l»Hf -+4* St^W «4Bj-V|^oH-21a-< i«U ^i^^ 'W** 

^ *<& 22o,l ^^4. 4^ «^ 4 ^ ^*V- S4 

7V-W-*V4. 

124 -O'^oil SI* < A = B = C=D=0 -U A = B=C=D=1 -H 4**1 14*1 
oja^o, - rx ^* ^^* tt 4. Wll -W ^« 7 » ""^ ^ 

*q+-fl t -Hf- 4J44 444^1 ?i*4. «4 4*1 12*1 -o-^- "1"^°^ A = B=C=D=1 «U A- 
B = C=D=0 o,4- WAl *I-d«W. 50ns) A • B ■ C • D^l <>j M »»* ** 
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AND *)o|e. 2 0a£] *«5|3M i4e|-4jl, cjo].^ ^iMttMiafloliH 21a* jeb| ^ ^4/ "^*bJ 124 4eJl 7 |- 
x "2^4, B = A = C = D = l o|jl, B = A = C = D = 0 <>1 ^1 4t<H1 ^4 AND 20b<Hl 

444.2. cj.oj.^| ^e]4o] jLalM^ 21b* JLe|7j^cf. 0)^4 *H 124 ^ 7)- "3", -4", -5^ 

"lS'-S. 4*3 ^o].^ «aEluH>]jLa?MBj . 21c, 21d, 21e-21n* ^4 ^cf. 

n i°J:^ ^e^H *-a]]o|*H 21aofl4 21n-gr 7fl4-f ;H]4^J5l A<H| 4«|| ^^s] ^4*11 ^ j^*^ jg 
-n«*H (n = 15)* 44 1MM*14. 4 4-£-<H]4 4^3, 7(4 + 44*1.£. A4 ^44*) oic 

^ 44 ^44 AND =H|°1jl4 -*M4 cj-oj.^ ^El4o]a.aao|B|»to} ^4*Mli. 

4°J:^ ^eJ4o| ti.^o| E J 21a<>fl4 21n444 *^-€: 3^* $15-4 OR 4°]5.*fl4 ^.^3)0.5. -§-4s|j2. 
4*15. 16-& 4°J 4 4^ (base) 4<>fl o^siM ?!44 *fi^, 4-4*fl -n44 + 444-b 44 «. 
* *^t!-4- *i^4 ^ cqoii^ 44 4 44^ ^ 4»J_o.jl 1**4:2. * 

344. *I44 A 3- ^7±-l ^ ^jL-f °-jL *J1hsi5.(444&4 #*) °fl s|4 

-g-7]S)jEL, ^1 4 JE-4 4^- 1M| -5L°I^ ^ *^oJ 44. Jg^ Tgxj *^^..sflo]^ 4o|«2.£ 5^. 

°J4^4. 

44-113: 1H45.4 ^ s-sfloj 44 sIjl^ 44-5: 344. 44-11:3: 1M1S15.4 4-&4<>J 

*4* «d4 4 4 5L4 jtoj 4.4-1 cfoi^jzssjofl 44 >g^^4. 

°J*J) CD Hjse. D 0 ^ *j44 4<£3j5. 1* *4«M ^44 4<3 li-2. D,o] 4^ D.-g- ^4*fl 4<g 

315. 2* -1-4*114 -^44 4<?ilI3: D 2 7]- ^14. o] iMHM4 3!44 4444-8r r, Jf-44 4*3 

4>i-8r 2riL <d***d. jl*4 i^4^H ^4^1 ^l^i ^]o]^ ^o](CD ^1^) cfltl) 3r) 4bM 

^^■tt 4^4^ *^ 1.5r4 0.25r^ ^oi] ^4lt4. 

-*IJl D 0f D w D 2 7l- °J3ja 414^ 3^1 8144, ^^4^- ^4^^-^- 4<H ^ 

i A = Di ■ (D, -D 2 ), B=(D 0 . D,) . (D, • D 2 ), C=(D, • D 2 ) • B^f ^^j^4. " • "AND"* i.««fjL, 

--;*.-NOT(-fU)"t i^«-ofl ^444j2_. ^14^ A,B f C^- 44 ^14+ ^l<H ^ 4*H 

^14 ^iJi^l- ^14. oj^ CD ^ Do oj 44 A,B,C4 4°l°o 1 -& 4 4.E.4 ^14. ^fl 
4«. x| 4 ^ A4 ^-44 4^51^. 24 ^4 4^4^(4 4^-4 ^4^H!4, 2r)4 °i44J0-, 

44 ^IJ: C4 aJ44 -4^*15. 14 ^44 4^4^(4 4^4 ^4^Hl>H,r)4 ^4* 

4. ^i*4 ^Jt-t- 44 X JJ: B4 CD ^4 ^^-f e| ^^144 4^5)^. l 
^ 24 -f44 4^4^o.^ ^i44 <a* #4 ^4*4. ^1 ^4^: ^14^1±. A,B,C* ^^4 
4 4«fl 44 ^3 4*34 ^444. 444 44-?- 44 A^l ^/^jl 

44>ilJ: C4 ^ 4^5)^- 24 -r-44 4^44/^44 4^4^- 14 .^4^ 4^4 7 x_H 

*tHI 444 44^ 4- &4. 

4 2-£.<Hi4 4^ A,B,Cb xl^'^ 4 5- 45- °J^4^l, 4H4^ A,B,C4 ^4 ^1 °J- D ^ 

*^* ^^^.5. 4*^4. %m§*i *^4 4^ 4<H14, 4* 44^ 5-b 4^.-7^4 

4-^°l 4 t^=L44 844 4^ ^4°]«. 44. 

4*<H] ^^1-^4^ 44 515.4 -§-4^ 4 5 -5L-4 7 iL<H] 444 ^^--^4^ 4<H3 

5. io<Hl4, ^4°!^ ^°|7f ^4°l^±i ^1J:4 ^4-^-4 ^-^-^ 4^. 7^0] ig^. ^^oj^ 7^0]) 
* ^°)xr 4^ 4x7}- ^^44. 

45-5. 4^ 4:4^ ^^4°i-^4<='l^ 43, 4*3515. 44, 45, °d4^1 46, 47, AND 4°1-^ 48, NAND 44 
— 49-fe- <^-3sb)|o1 4431^. ioo|4 42* ^-AityjL, 5)5. 42-b 4 6 5. 4^XD 0 ^JiJicf H 4«H 4<a 
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Q 4<3 MS o,s] #4°)I4 JL=is\jL oJM CD MS. D„4 7j-*HIH 4*4. 34 MS E-fe- 

^-it^°l 44 S|5. 425. -f 4 ^^^4. *A%<4 «g444.S-a«]44 43-gr 50^-€r 

4 J£^tM *!3-^4. ^I^J-lcxM 7r44 4 44* ^=5)44. 

JMl 7 °U 3r, ^m) o]^, 3 r , oJ-^l 3t, -^.sHJo)^ 7r, 4-3- 5r-i- ^-fe- <?1 3 CD -*i.£.ofl s|8fl JL^S] 
£ 44 "J* H«$«H?«* A).^4. 7t$ ^oj- E/F 7rsj 7).^i, e| ^£(4 7 £-44. 5r) A 

lrs\ ^^i-S-^cHl 444^ "L"o| s)jl, r*4 4lJL *J±ofl s)«fl cfUj -H"5. ^={4. 4$ ^oj. E7 y ^ 
44°o'-& =5J«d^ 4*3 -*J:£ D,o] *g44-i=- «y*l*V7| ofl^-oii. 7l-^^»J- E7f ai* d,s) '4a 3r 
5. >S-^% v "fl4 "H"af^, 45. <£4 MSs] ^aflo]^ ^ol-fe- 7r o| $i /j. sJjl, 7)^ E7Y MS D, 

S] 4-3- 3r5- 4°ti "L-olef-a ^a)|o|^ 7j°|-b 7r 5] + °14. ^*}°\+ 

4 7r 4-3. ^«Mi 44-f ^MS D-c- aJ^-E. !">!<?! -§•.*« 4 44 _ 4)*H 4-8-^4. 

D-b =5i«*i«H 'UJL D,4 ofa. 7.j 0 |7|. ^-of^i 7^o|(ai] 7-S-oiM. t)<h| s| «fl ^^d^ 4<& MS D.-f- 4<d 
4-Sr -HI tiU 4«a -Hi D,-i- 4-§-4 t d4, D=D, • (D, • D,)4 -S-4°ti ^ «H ^€4. 4-S-°fl 4-3. 7jo| *)| 
o]MS D-E=F-b 7\&MS E5.JM M%s\^ 3- 4-i-^l t!M + 44 M3- A-F = A'7> -£#4.4. *I7 
£-4*y ^44^ 7±o}7} 7\&M3- Ei4 ** "U. 44 M± A'4 -8-<£44-ir r<H] ^ «fl *114 -*13: As] M- 
<£44 5.4 4 < d-S4. HQ ^44^ ^144 4$ 5d°J- Ejl4 7 i4. *]°]MS A'4 JH*|-b *14 M 

5 As] 4-^4 44- ?%o\MS A'4 4^*14 44-U-SL As] H^WWat ^-Sr^l, 4^. 

^Bj|o|^si 7^o|oji ^ 0^4. ^|4--*JJ: 3^1 ^i^-ssjoj ^eq^) *ii 

4 'UA A.B.C 41!<H], 4)5. 45. *I14-U3L A', B, C* oj^*!-^, ^ ^"J ^M(^|7S.S) =a 

4zfl ^<Hl Ji.°J)-8r 4^- 7 ^o| 45. tfsj ^aflol^ 7 Jol<Hl cfl-§-#-^ ^o]^- ^ ig^H.B)|oj^. <^-fe-cf. 
^sl a.Af5.^-Bi o) >smhhh, ^ h.^ ^^7] ^^4 M±^r 3-?-*°-5. -g-^slJi ^. 4-§-<Hl ^ 

^-S- *d«r€4. ^^f-") -^3.2.5. JL^Q oj7| Bfl^-ofl B)l o| ^ « Q l^ >a-7] -Hl-f-g-o)] cfl«fl^ 3^^^ 

oH^l SHI ^ SU4. 4^4 ^ 45. ^sj ^ai]"!^ Q°\7\ *r 214 

<Hl jzsIuL -f-^ Jgih S-all-Jsl 3Jo| 7 ). ^a].^ ^4^ 44 ^14^ "r 5U4 B fl-r°»l ^4 4^4 4 

e.5.-?-^ ^ <^£l <g*«|:-t- JlJ+^i 0.5. 45. Si4. 444 J2-°Ji. 4^7)4 ^-r-^lS. B]iMr 

^1 4^44i ^ 4=5)^-5. ciq-^ CNR ^fl^j 7^ Aijt^. <2-§- ^ sicf. 

^•4 4^14 ^ *iM S15. I27f 4-^- 2^^4 4?114 4*144°i 4,«a-^-& 44«<l 4^4^1 Si-fe-4. 
** 44-4 445. ^ °Xjl +s] ^ ^ jl4 S|5.7|- + al4. c At<4 n«*m ^^-i- 

"d4 «y-^8444 4* ^i/S ^eJuH^-^144 4ii«Hl ^ 7^ ei^^ ^=.^1 4«H 

4. 

'tiI^V 4^- 4;oi^ ^444^144 7^ o>^s.^ 4^ a)-§.^ 7^4 7^ ci^^- ^cj-s). jg^-jL 
8f|°J ^14 -UA4 4^ Mi- 4*€4. 9l*4" 4+ ^4 <d-i-<>fl4 ^4 444 4^ 4-S-« 

4°i ** 4^r4 4^ 4.*^ ^ 2i4. a. '35I+4I ^-8- 44-fe 4^4 7i)4^- ^ "JA Ds| 2« 

0.5. -T- 2i4. "li-i-i-4. ^4441 ^4 3r4 7ro)|^ oj-a. 7_}o|.£ - r °li >uHl4^ ^4 5r<H]4 

7t44<H|-H 43- 7jo|^. -o.5r<>H ^44^ 7 d4 8t<H)4 11t44*H]4 4-3- 7 44-b «d4Si4. 

4 4 «^^4 -¥-ti4 -^4<x|* 4*«tfe»q 4-8-€4. 4 MM<*}*? ^ %M d/2) • 

4-b -^4 514. 0:% ^118^4^ 4 -U44<H14 ^ «H^-fe- ^ti4 U44<Hl -¥-« , »l44 "fl-Sroj) 
jl^4 "r^^ ^-Sl4. ^E)t.i.oi^Bi|o|Ei 2la4 2lc4 Q^-Z 4^4 -^4^14 

«^El44iafl44 21a4 21c4 ^-°-5. jL^«-«.5-4. ^.4^- ^••§■4 ^«d4 ^4<»fl4 
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4o| tiLs|]o|E| 21a4 21c<H|4 JL^sl £.444 4°i^ ^ 44 o] eH 21b4 

21d4 i^-fr uL^tM 44, 3!»i4 A ^HHM 4 3 44-?- 

*r 544^r SMI ^444^. 

M\3±.o\]4\ *&<±l S| 5. 4°I|4 ^ 0 i^ ^4 44.^*1 4 4 21a<H]4 21n444 *M* ^*S|-SL°J. OR 

44-£- 16*1 -^43-2^- *444 all^l =-71)5) *l^7\ ^*"^l^ofl SMW-S. ^4 444*] &-fe-4. c i 

^444-^444 21ai+ 2lQ7\ (1/2) - rl JL^slJL tf-fr ^ *4 ^4 44 «_4 o| 21b4 

2ldiL JL^4t7 5JoJ -fr-g. 7^44: °l3i* *JL+o( oJ 7 pg ^ o^cf. cj-g-c*} 34 

^44 4-4*4 *7M7|7| 4*H (1/3) • r4 (1/4) • rl JL^< ^ $14. 

4 95L-4ll3L^- 4 1>^4 ^l***! -H^H* -tt'S*^. 4 9J£-°H4 43 4 iMM-ir ^ ^ 4-sL 31 
4 -T-*iM * *3 *4I 51 -S- 324 33-2-5. 4 7 n u 4^4 ^ 3 X J ^(4^ 14 4^ 24 Jf- *H 

u £)* *34-*r *34 5114. 3^- 324 33-£ 44-S-JEL 34<H] <S^€4. 3l*4 4 *fl v i4 71J4+, 

^Jt-tK ^^-r- 444 31**8 *i^-n»i4 1MI* 44 *44-4 4^ ^ -g-4*r 

4: 357V 4^*14. 

-3-4^4 35-b ^4*1 tJ-o. 4<r4 ^4 4 3- -7-^*4. ^llOi.^^ -g-4^4 35a-b 

AND 44-* 20a-20n4 44^ ^444jl444 36a-36n 44*1 4-g-£4. 3:4:^ ^4 40) u_4 o| s| 
36a-36n-& ^ ^34 4^ 14 5} °.jl-?-4 4<>j. $|j=l 3 <Hl ^^^4- 4**M-3- 

^4 35b^ AND 44-* 20a-20n4 -4°J:^ ^444-^14 4 38a-38n 44*1 4^4. ^4 4 

4-^*144 38a-38n-^ ^ ^ 27f $2.3.^ 39cH| ^^^[4. 

^]lis.-c- ^J^l^l^ sll44 44^--^ 34^1 # ^^^4 4°] D o 1o I4. 4 <^H1^ 4-3. ^^>1^ 5t°\jl 

7 \\a]». ^14 xjiTUI ^ 2r44 ^4t* T=(l/2) • 

^1*^ 4^H^ ^ AM-f-fr T=(l/2) • r47l «*1*<H), MI 7fl ^ -^4 ^r-4 354 ^)11 

b4 E J ^j-^<h| cfl^fl 16, #£.-¥t<hi tn«q 2, *JMJfo( ^)«fl sa-fr 5l°l jbl4^°14. ^]l0i-<Hl4 44 14 
2^1 ^ ^-4 ^4 35a4 35b7f ^llbiofl^ OX^_ 3L<&%-^ JL$s\^ 4-§-°fl *fl^ 14 2^1 

4lllcioj| jloJ^i 4^ JS4. 14 24 ^^ol ^^14 ^*d^ * *-fl 324 
33<H1 44 ^^44 514 "fl-Sr*^ s«44 344 * M-fr ^lllds.4^ 3.4 oj ^t*i^ # 

^^-1- ^-fe- ^4 Si-fe- *fi^4 *^ 3.4^4 €■ -^^^ * ^3* ^-fe- "T* 7 fl4 ^-i- i^-^4. 
44x^ 4 ^4<moj|4 ig^ 5] 5. 31^4 4^4 ^.^(4^4 ^^*)* 4^ 

4 ol^jl 4 "M* ^4^-2-^- -5-444 4* ^-4 35* ^*«^l 4«fl4, * % 

°V 444 * ^ ^44-^ 444 4^4 4 ^1 ^-^^ 5U4- °1 

^4^14 2 ^^^1 4«fl4 D J: 4*«4 *Hsl, ** 34 <>)ih4 *H^<H]4^ * 4 ^4*1 

sl^c + SA4. ^1**^4 ^r^* ^14^ ^^44 ^^-i: 444^ ^-^4 4-S-^ *c 

X14. 

^112^4 413^ 4 ^1*^ il^H* ^^^4. 4 ^4^1<>»]4 ^d^I ^44 4^-5.-?-^ ^ 

^ <^4 ^^-i- *4 4«fl 4^4 4 4-r- ^^4 4 4^4^J 43=- 4-S. 4-4 ^^14^ 

44 ^4*4. 44 ^1^4^ x i4»iH -^44 4^. 7^4 ^14 ^ ? 7 \ 4*^4. ^ 4 -U4 

<^l-b 4^L 7^01 44 ^1 j: F?y °J?^4-fe: 4 *^ 44 51<HI ^1*4^ ^* 444^-fe- ^195-4 44 
4 ^4<*i!4 ^4 44 -§-^44. 4 *14 s|5. 51^ -f-tH * **l 515. 33<h) ^74^4. 4 
3~ 7^o| ^14 F4 7li4°fl4 4^71 7i|4Jf. 4^-& 413^*1^ 4^44 4^-" 4^. + 
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<M A-q-U^«IH-4^ * -s-M A*\ *1* si-a 4«l <d*HMi. ^1" * H*** 1 

* V4sl ^ 444 MM 4± %s\* 4^3 43. =sM i|«H 

aJ± F.-F.* -Ji E.-En^M * Si4. •! 3**1 * °^ *M *H *JA*1 3. 

* <r 314. 

-qui-fe * tf«S*l a-tH* -f-ti^ iMHM *°H 

i, 4|15-17S--b -g- *«S"*1 4^*i"8 -iM<** £.<*1*1-Si4. 

444 iMoiHM, -lei *°4*J tf.fr 9£*\ *|«M -fa *1<*M *M *l*l^ 

4*1 .43. « 4jl *d°fl 5fl«H 44 iMIt 4*M ^* * 7 * #*.Ws-^«\ *1*4. 

M\us.t= IJ.'HM 1**1* ^Hi-H tf* ^ A H-*4. *> * 

o\\M "tftf-fr *a S Z*1 *«M ^ 7 * d ^- x 7 °^^ ^- a 

tf* <*l 0.5rSl 1* *1* M *HMtf* 6r(-V3. *M *W*1 ^*M^ *M 

7f 3rS|- 5r 44<U "fl-i tf-fr *«1 ^€4)4 ?1* ^J14 •1+.<>1«4. *U4SLofl "D"-fr tf-fr 

2] *i*i tt* -a-* >a«a« s^hm ^ jmm *+«i4. ^1 

^ -.on ^71 10ns(^^ 100MHz)£l <>S *«M «A*V^, <y«L^^ TTLa 

97«S1 7]^ ^^7^ QSLtyjL, «|-eM *f=.«H-fe- *7VtV4. 

*W7l 7(1^1 ^jSlSl -Hltl 41 H4r ^1115^)^ i^ltV ^^H1«41 i4*H ^ "115^1 

a* 54. A«q«lA <5l^*^l fllt-A-ClA oJ-M ^4 55. "d-M 55*1 -4 

^^^7] *i ^ 56^-5. -?-^slsa4. ^ 55t lTSl 

«M ^sfloli ^o|« ^=*V7l 41 .« ?Hfc«H 57. «HHS|* 58.59. 7^«dSl5. 60, NAND ^q-la 61. 
el 5751 »J^sl^ AND 7flo|e^- 62a-62n(rl*+«H «1S.)^5- ^^1^4. ^l^K *i A* 54 

^ ^-^ ig^sl $-3-<L*] «a^sl J«|«aAl*(DL) 63a-63n^X n>-^sl2i4- -1-5. ^r c i 56-€r *l 

63a -63n5l ^^«>1 °J^*1^ ±*L°\± AND "l 0 ^* 64a-64n, U^*|ii^ai 

OR 74]o,b 6 55. nM}*ia4. OR 7<|-la 655.-f6l *4 *«tAi-H ^13^ ^<>i^ ^-H^M 

*HM 5a'«H^. *»ti«« *1* A ±3- M tt* 57^ ojofloi^- 

'ja«+JL 'WW. l^+'F "J^^ 41± D>V "H"*cfd 57-& ^1^* 

4. ^Bflol^ of3.^-7f oj^^i+'d ^ Di-gr "L-il *1 JL -ViL* 45. *ofl 9H:8l 57^1 -8- 

^KVcf. 57-S: °J^sl-b ^17^1 +*}o)± ?l°]s\ ofloief-l- ^^l*V-& -|iBliAl«l 7l* 

* t.V4. fHt-l 57^1 *H** «l *l°M 
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4-3.-S-4 444-fe -M4<H] "IT44. 3 c| jl^c] ^ o\ ± zjo| 3^^)^ 1Q t{3L^ ^ 

4*44. 4**M 57* D>1 4<£44 5^)jl4jz. 4* ^14^ 7_jo|-|- ^h o U|. 7 | A|^.^cf. I 

44. 4 3-5-<Hl JL44 44-3 <£*M44 "-44*1 21a* JLSJ444 444 a)-^ x}JjL ig^^]"^ ^ 

$!44 ^^)^ 4^ 443 ^4 44 ti.^]o|e) 21aofl °J*|44 *H| J^jl ^ 54<HHo] xl^^f. | 

63a-63n<H) <y*M44. Jf-j=L :x* 54^. 4<34-fr 63a-63n(DL„, DL t0 , -DL,), 444 *jo|-j- llT( 1Q j 

r,-4 3r *144 + 7_jo]ofl cfl^*).^ DL„, DL 10 , -DL 3 JL -?~44$A4. *144-r 63a-63n<^ £*fo| '| 
AND 7|1o|h.-|. 62a-64n£] ^^<H| o|sfl ^]<H^ AND 44-S.* 64a-64iH Q*\o{\ 

4*4^- 44444 *-S--|- *44-b *i^44 <£44jl 444 ^^t J |.o]ti.^o]E] 21a{^] 3 -£.)-!- ? 

11:4. 4^4 44, 43.+ ^4 ^44^ ^o| 7 ^ °Hs]jL, ^ ig^o) ^t) 3^ oj^ofl ol-ef ^1 ' '} 

444. 444* 63a-63n4 5ns*|p* *]^-*}--<>~S-4 4+ *i^4 44-ir 4 44 *H4-.E.^- 44*J ^ | 

&4. ^4^-^, 10ns 444 44 «H^5.^- ^Hj-^j o_^_ 4*4 :2- °X±, TTL^. &4. 

4<hm 44 4* « 444 ^ ^ S6 o] m]^-s]jl ^ i^o| 7D><i-f^ ^ ; 

4 ^4-2-iL 444J2-JL4 ^«S^^|e}-s. ^ o] JL4* ^ ;h1^*v°.jl4 . f 

-r ^ 44+4 ?!44-n44 ig^-i- 444*J-<^4 ^^^Jcf. ^ +%]o]+ oj^j ^ 

^^J2.^. ^ ^-2.-°^- ^o]7l- 3r<yc4I 31 + 2] 150nso)jL, ^fnH 

^ ^l^^l 7 J:-&- 140ns<>lJiL, .",nHi^ ^l^^l^ (160-10n)nso] cf . ^1 cf ^1^^]^ | 

*c +*\]o\+ Qo\ 7 \ lOr^oJf ^*ti^ *}<$a]^°- 20nso|ji ( jg^cq ^|<g^) ; '.| 

15nsoljL,...,n**i^I ^^.3] t;]<^x]7J.-o. (25-5n)nso| cf . M]l7S.o\] i^lt!: 44 ^^1 41^ e.afl<>J ;'| 

^1 ^ a|>||^ A^o] <*W ^14- " :j 

* 7] 2^3. ^ 3]x)o\ ^44 ^^tl *i^)±JL ^3.^ty^r CD(^?fE. c] 

4 4^1 4- Si4. ^, si^-MrS-4 4^14 ^^-b ^J.s.^ 4^14 J*. 4 4^4 

4^o»14 4 4^-4. 4+ 4^:4 ^^It ^o]^. ^fci 4^4 4i. 4^^4 4* 

€ 584* 4 ^4. ^.4-2.^, ^--8r ^4 -^fl* 4 ^^14 -5L4 4^-r-^14 4 44. 
jx4°^, 4-5J»tl*« ^4^1^14, 4<^>a* 63a-63n4 4^44:4- 4^3l4 4r^°ll 44 »dtt4. 
^fl^* 51^4 ^-i-4 4^<Hl S144 D MHI 4^ ^ «H«. 4 ^^1^4 44-sL-iM *l*Hs>\ 5]^ 
^ *M* «**4 4t!r ^^4 ^1^4jl, 4 ^ c J:-£- 2^ -fji^ofl ojdf) ^^o.^. 44^14. 4 j 

4* °l-n-*^, o| ^4^HI4 24 -US^l 44*d 4:^ 44 ^1195.<hi je.x)^ 4*4 ^g-o] cj^-f c-| | 

51^4 AND 44^* 71a-71n<H| <y^4. 44* ^9^44 4lt 4^4^-4 4*4 ,J 

AND 44^-1- 71a-71n4 444 4-4-8: "H"^. ^4. 418^] i.^^ 7^o] ( AND X|o|e.* 71a- 
71n4 *4 S,-S n -&- ■ -i^ 44 4^ 44JLJL4 4*4 AND 44^-* 72A 1 -72A n ,72B l -72B„,-..,72 
N,-72N n ofl y^iflcf. AND 4o|je^. 72A t -72A n , 72B, -72B„ f 72Ni -72N„4 4-€- ^4-fe- 418 

i.oi| _slx|^. 7^o| AND TilojE.^ 73a-73nofl <>J^44. 4-§- ^4<H)4 4 x j44 ^4°»l4 4 Jf-S-oii 
4 ^'Ut!: ^44^ °J4 ^r c J: 557F 4^44. OLZ]*.3_ f 47J ^|«| ^3 s,-S n 4 44-f- 

"H^ «-sjL4 4^4* 63a-63n4 4 44 E J l.2.-.n4 444 ^d444. 444 4^ tf* -1-44 "3 
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63a-63n ejaj. <y ^ e j ^ 0 )^ *|*U|7^.fr *1<3*1-|- 63a-63n 4°HM -§-<g*Mi 

**i 4^: *i* ^"^M 56^gr 4-SSH -ti-*Ha| 34 ^4 *<U*V4. 

-9^1 x^cH] Sl°H. 4 + ^* A^|o| ^ ig^(7fl^^^ ig>i)<Hl ^/ dfl ^ ^1 Bf JE. cHi 

i») 14 ^xHlo| 7|-f<H|x^ 7fM-fs| eJt*H-n«*i«l| Jg-Si* 4-8-4:2- *Hl8,19i<>« «=f-r^ 4|i 

-|- *l^-#JL_sL>H 5£-^ ^ &4. 

3- <k Ll 34 <y3-**8 ii^H* -S.44&4. 4 IM*]^ iWHief d °M| 

M]215-o\] -S-4t!r °l U^M^ ^-^]°J *84 i|X 80-Sr °d^ 814 4^-°^ *14 5) 

Jl 82JL ^51514. 

^*IM^ oj^] jj| jL 80^: ^115^1 -S-4 1!: ^*I4^ °d A -] 555-4 -f^lt Sl5-°lJL, ±v\]o]^ 7_}o| 3 

r-llrcHl cfl-§-4xr +$]o]+ Qo\ 1MM*14. 

4'Jr-°tHh *l|4$l5_ 82^ *d°J- *14 4<3S]5- 834 4<34'd *)4*1.£- 845. TMJs|?d4. *i<$ M]o ) ^ 
*1<33JL 83-Sr ^<H1 °d4^1 *1<H *d°tMl ^ *l<d4*rt- ^^17)JL, VCVDL(*d°J- *14 *I<S 

>S)5. -t-aj^^l-b 4* 44^4 oiuj^s] sfl- -fc^s. -7-^*1 #4. °1 i^HH4 JPC zt^m*y 
<H|4 -T-^fl^ ^44 Aj-g-s)^^ m]22$-<>\] i.x]tV 44 ^o] 1020ns -700ns-a) 7}^ 4^ 0-15V 

^ ^1<H *d°>Hl *fl44 *<£4*d4. 

*]23JL<H) £.4^ 3r *J°l(690ns)4 -f-M^ *»14 ^°J-£- *d°J- *1<H ^1^5)5. 83^] °d^4. ^d°J- ^l<H 
x)<Sjil-§. 83^1 ^^M^ofl tfl^ ^124^1 ^1^. ^ t^^cf. ^^]^ 0^1 ^ 

^i°J- ^1^31^ 83^1 °JM^i ^g^-fe 83-1: **M»4. ^l^^l-S. 83^ ^l^^l^-gr ^d : 

^■^cr -§-°d ^l24iol| s^a]^ ^o] jL^Hofl s^iQ; 5L°j\^ ^^1^14. ^^-^5., ^g>fi-fe- oJr^^BflcH] 

^^1 ^I<a^l7j;(700ns)i4 oj^ia ^I^i)5. 83^1 x] <^xl7d(i020ns)-i- ^-€r ^^^((1020 + 

770) /2 = 860ns) JL5. 4^-4^., ^1^S|5. 83^ -f^^MM 44^4- ^14^, 300ns^ ^^\^o\]M °J ^ 
i£ Jg^fc- ^1^|>H x|<^^^- 83^ ^l^^l^dol 800nso|°.^ 790ns (= (880 + 700) /2) 5. ^^^14. 44>M, 

690nsil4*4 ^th] <g^^ ig^| cfl*H ^oj-o. ^ 7 ^ o| 7 fs!^| ^^_°.5. ^l.^l^Kfr <d*fl4i 700 
ns7|- ^14. 

^1255-^- >H^t!: ^el^il 4-€r ^l^J- °J-^ 0 d .5_a«<U<H] <4I* i^l*^4. 3r ^s\]o\^)a\ ^ 

-Sr 160nsoluL, olTjJoi] 4*^.-§-M^ ^1<H ^°J-gr >l]25(b)5-<Hl i^ltb 44 690ns 

44. *I44, °J^€ JEBflodcHHsf T^-o) oj:^^ ^:7d(All25(a)i)oiH ^^^1 o)..3. 7^o| 4r ^ ig,±i 

5.iH|0d0l Af*«4. 

5.^|oio| ^j^^i o(xl7f ^I^sIjl, 860ns JM ^^^4. ^Hi^a 5.b)1o^^ 

^14 100ns oje^^-H.^ H^Jil ^l^ 0 !] 44(974 + 700)/2 = 837ns5. ^l^^JL, 837 + 100 = 937 

ns ^]7j-<Hl ^^J£l4. ^^^-^5., Jg^ ^^|<>d^ ^34 (937-860 = )77nsX ^4. 4^4^1 

5- t -f ^-^ ofl^|^. 948ns, °\] 1025ns, ^g^ -=--gr 77ns<>|4. -f-<^^ -j-^ofl^, 

<H]*I4 Hi^J ^-8r 1036ns4 62ns°I4. ^I-t* <HMI4 4*1 1125ns-4 46ns4 4. 

4-a»tH4 ^^i'ti^l ^ cHIt;]^- I213ns^ 1301nso]jL f ^ ^740) ^ 46ns ^ 39ns44. 4 
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<*im ?L£l7\ oJM^oL, 44 *d°J--gr °J-^4. 3.^3.3^ 4§J*ti4 70Qns3. ^|^s]i -f- 

e^cf. o|sf 7^-^. o.x, ^25(c)5.o)l i^l^V 4-^ Jg^i e.eH 0 do| "£4^4. 4^1^ 4-3- 7 J°I4 i>J 
o| ^ S.B)|<llo| 0 JM*14, 4*14 ^4 S-iHl"^ <HJ^I^ 4*l-c- ^-S.JM 700 

ns3. 44<H|4 -?M^4. ^. °J«N ilJ:4 "1-3. *jo|jq. 7jol a(.o|s] #44 -?M4-b 

■f-M^- 44 *-<H| 4 ig^s] ^ oi]x)3_+e\ 4-§-4-b -?--g-4 JL4 0 J D J:°I <S4 i^ofl 

sflsfl 4 'J- <y-^#4. 

4l7S=.<Hl4 5-41* 44 nH H4°fl4 «ti-«d<HM. 4:4, -S-tH. 4344 434 ^4 ^ 

4 i^-a- 4HI*KS.-* 160ns, 150ns, 140ns, 130nsi 4<d#4 t d. ^44^-f-e- °J-^4 JL, 4 aj-t 3*}. 

4 &-b4. ti-^i, ^3-34 -SUM-fc 4 3-4 4 -i-ni* -1-1-5. <?Hr4-b **o'-§: 

4. 

425(a)£.<>fl £-4^ °J3 £-4lHI4. ^ -3-2) 590nso)JL, 4 <A £.4°J ^ <=>1 ^ 

<&4 "l-i-^^ ^"J4)-gr 4 67%»14. 4i75L°il 5-^1 4434 U4°<14 3-tHM, ^ -3-4 -§- 

<4J4jl, S_iH|oj£j ^o|^.(885-160)=725nso|cf. *§4 u l-fc- (590/725 = ) 0.81 (81%) °]JL 

°J3 JLiH]°.I4 o.^(67%)i4 4 ^-4. *M. ^^tiH ^HHI ^* 487nso|°.X, ^ 

=i «44fe (487/725= ) 0.67 (67%) o m ^ JLafl°J4 3 (67%) 4 ^4. 

IV Jgi i^ofl^ °J e 4 jl4°J4 -S- 0 d*V^ -8-4#4"a. tf-Sr ^sfl^"H 4-iMr 4 

Til &4=a ^ 214. 

4-^- tf-S: <£4 44-t- *!^<HH ^sfl^^l4i-. ^^oj|H ^«fl^ ^ al4. ^, ^^g-'ti^ ^^Hl 

i^<H| <d-8r -SL^sHM, -1+ i°J=^- *l+ e.3)|°d»I °J^^i4^ °«J e 4^^ a. 

sU.ojo. 7 ^ o]S j ^j,,] ^o)H «i^*)-7i| <y-^4. ^-H-H-S-. ■'H^IH ^^HI<H]^ ^.s-afl 

oj^. 7 flx|^-, ^JL-¥-Sj xfl^f^l ^-^ <8;^ ^itl ^-Sr 444. 4^ 

3r-llrSl ^^o| *d*fl3-2~5- 4-1- Jg^ eaflojii ^ 

1]26i-fe- s«l«Sl^l^ &42\ o||^- S.^|*VS^,4. ^l^' 1 )^ Sl^- 84-b ^d 0 ^ W 

-t- ^ L -b -91«HH ^-g.^- ^|<a D.o.^.-?-^ ^^7171 33 90, -f- 

443. ^^-f- «d^l?l7l -1-44- iHSi-S. 91. ^afl°l^ ^r^ 55*f 815) ^^<Hl 44 

-S-3-i: -91 «H ^^^50-1- ^^*^1 -?1^ ^HS. 92, 7 J"ttil3. 93°-3. n^sls^. 

33 90-S- «tV»i^ ^El«|-olu.a11ol4^ «>l^-4iSl^ ^)27(a)i.«Hl 44 ^4 °J ^ 

-ili D.sl z}- ^o.x -f-7151-sl-b -^-Ir ^-b ^^(^l27(b)JL)-i- ^^^1^14. 4 

3, 94R3. 4- 2i^. 4 ^-*l<»iH^ 3T(690ns)44. 

^^-^ d| «-sii 955. oi^-H^il -1-44 Ik'Sns- 91<H1 4«fl ^|27(c)S.ofl S.^]^ 44 *«1 •d^i, ^1 
<d4 7 i 4^413- 92<H1 <>J^€4. -Vi^^ -i-H4-ir 44^-^ 4^- Rf* ^^^.5.4 

^ 514. 

4=0- s]3. 92-b *h ^sH14^ ^oHl 9"H4 ^4 964 ^44 ^r c i 973. ^4Si 

cj. ^ ^i7i 964 f-§f ^7). Rf/R3. ^^sl4 ^-g-oJl -f-M -1-444 4^.4-fe- ^4 964 4 "l-E.^ 
HQ Rf3-Rfll* ^44^^-5.4 * 2i4. 4 ^44 964 £M-8r 427(d)s.^l s.4tl 44 44 ^ 
*r 014. 4 ^#4 964 t-^-Sr 4»fl4 ^"114^ °J4 'r'S 55 i-b 813.-?-6l ^-e^^ ^aljo] 
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n • 

^ 7jo| xfis. ^Hsl-fe- o(.w>xj- ^-4 ^4*1 97«H1 <3^44. ^-H-5.. ^4*1 *r c i 974 

*q4H4 ^44 a 7 J4(tf-£- <£4 JMI«W<HI 4°J-§- 4 444 *44* 44«d4. 

:?Mm.i 93-8: 144 oi^f. ^4M 930U, «»i^*-*4 984 4 4 Re.Rs5. ^3*14. 4 

93-8: •JM'sW 444 44* £444. °J3<i!:4-fe 15V<4 <d>14.5.5. 15V5.-?-«H 444 

^ oj 3 cUHl oj^-Ej -§-44* ^tfiLX*! <g-8: 43-& 4 27 (e) s.4 &4« 44 ^4 0 JM^4. -=-€■ 
^4*1 <f4. 974 i-f off^«u 4# Re-fe- 444^ oJ3«24* 0.V5. *4444. 934 £3-8- 

444 44 °J-#-i: 41* 44 444' 4.°J" 44 4*45. 834 -f-4>£ 44 4°J~§: °J444. 

4^ 4 45.4 4**1 «a-iV**4^ 15VS] £M4<y-t- iMM>U. **4te ^4 
414** 514 4*44-4. 4***. LH0032CG4 ^-8- 34 4*4-b 34 44444. 

4M 1M444 4* 34 45. 904 «cRMI ^444-^4 4 <H 94. 4*45. 955. 4*44 
*44 91^- ^*44i *-*«S* 434 4444 S-fc-4. 4***. 44*J 43^* 

SUM «a444Ji.all444 4^44 -y-^4-b *44* 4*4-2-5.*) ^^ ^t «H*ll*44-fc- 34 
4*44. 

o) 4)444 44. ^ <g4 .^4 ^4-b 420£,4 -2.44534. 420.E.44. "CT-b -S-34 ^8444 
#-1:4 ^-8- 4444^ "A'-fe- i^4 <«l'iM 'Si*' 44444. 4**1 4*4 5.4<d 

-8- 25(a)i4 5-4$ ^ 5-4°J44. -SL^SM^-SL^)* ^44^ ^4 3*4 44 160ns. ^44^4 
4rofl 431 100ns, ^44^*Jo| 5*4 cflsfl 60ns, ^44^ 7 J4 6t4 44 30ns, >i44^ ^4 7*4 4 
4 20ns, >.44^ *J4 grofl 44 ions44. jl 420-S-4 5L44 44 7 «M 4-^3^44. tf-8: 

>ll28ii1- ^I29i-fe- -g- ^4^1^- S.44-S14. "U^ti^ ^4°fl44 tf-8: «i4 A^34 

3r«y4 4^-45ti4. a. 4-S-fe CD^li^ aji 4-^- ^1*14 3r4i, n J:4 AH- 
344 5re}-^ nl-a. ^o] 3ro1 | d|« ^ JEBflois] o^o^ m+ ^ -fl-f ^|«a4 

4 4*44. ^-^14. 7 J 43. ^o|H*-f-^ t ^ofl^ 7 r)sl ^ eeiiojo)! 4« =i-?-<Hl Ji-^sl 34 HI* 
444 54-b ^ 5.^)01^ ofl-f -s-a|.^. jg^ s.a)]oJ-i- <^7l ^^H^li-^- -S.^4. 

e| .^hh-h, jl^s] ^^7f ^H=a»« ^-8: 4^- ^44 ^ s.efl<>J4 444 ^-fe- -^^ 44<H]4 4 
4«d4. 

o] ^a)<4s\ aQ<h sis-si -?-i-b ^285-4 s.445614. ^ 4^ 44 s)^ ^126je.s) s\jl 

x^-efs] -?-a-ofl/H 45. jl, ovs) loisl 4-44^ 0 J^^-i- 44 «dt44 4^ ^4*1 

102, Aflal 102-S- 4444 4* ^4*1 114 45. 103, ^44 4«a D,-|- «d*44^ ^4*1 U4 
S15. 103J1- -f-^lofl oj^^l?l7| ^)tV °J4«H 1045. 4-f-44 3-1- -^^^-s- 44. ^4*1 44 45. 103^1 
4. 9!44 AlA-D^-S-al a44 44 414.4 °JM^4. ^!44 44^4- ^ 43. 44^ 
"Low"4jl >uH|4^ z|o|^ 4b1-^bI) -High-44. ^.e^5. 102-i- 44.4-4 444 ^*1.44 

415. 103»1M ^li & a'n«AA«l. #4 six 1014 °JM^4 ^°J-8- 43. 

#5. «1^<H1 0V5. ^ 5U4. 

4rsl -H-t-lV 5.^ 34 ^^45. 90«H] ^ >g^4i 43,^4 3rSl S.iHl«J-8: *l^4 

4^-4 4°J- 44 4^ 45. 83°ti °J^4-fe- 'S^-i- i444. ^4*1 i 1014 4^-8- 429(a)iE.o)]A^ 
s.44 43-2-5. sIjl, -f-M 43-8- 429(b)s.<Hlx^ 430.5. ^14. ^.e^5.. ^4)5. 1014 -f^ 

43-8- 4«HH -H^-tV 34- 44 4«S 45.-I- 83«Hl oj7l-sli5.. 4^ 45. 834 4 «d ^l'i-S: °J3*i 43 
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7 J°1 3r<M *J>_. E.^|olo) n^|oi. xg^ o|.*j Aj-efl^ sl-fol-g-c|. ttJ-Ef^, u|.*|o_} ig_^_- Cf-S c).^ 

^o]o] _g__, jsafloj.*] o^iou ,g>.o| + 700ns) ^ ^IxHIH oje^cf. 

^ ^ oj^ Aj.EjIi ^c4J4x| flo|H x-l^^J. _^_cq*| IQ27]- offSjiL.5. °j*J=oi 

Q i-|-<H^ ^^-gr °l 7|^o|l Af^oi]^ ^-^^.^ 

1. ^a]^^ ^sflo]^ aJj£j=L___ -f-tf^ *|^7] aJJ^) ^fl ^^l^L, A ^°1tt 4^ 
^ ^ -^^l°J-i- IH^MuZ.; Hf^_ <y-<H| _*_a|M___. ^li^-o) 7_Jo|ofl u^-Ef aJ- 7 | ig___ je ^)oJ 
"r^-^ <3^*i°.-£. oJ^Ml?)^. ^1^. o|^M*l j^^ji iHlole)-^ m\^ 7 \ S)^ m\^7] ^H^^. 

2. q*7} a^Xl^H-Sf ^3l]ol^ ^Jj_^_ ^JJI *)^ 7 | Xl^oj] Sl^Jl d|| 4)| o|| A^*] JT, 7\ 3]* Z) o| 
^ ^ole).^ JL«*M, ^1 °1"3L^^ 7\7\^ JZ.^ «*\^\ A± 7 \ ojl^oj ^ 

-i- 7iM-f(a) f -#7] <g >y-7| nfl*^ ^^.l' a}.o]o] -°-*)<*h- ^tj.^ 

(b), -t^Sj ^ofi^ df|o|a| -J ^_oj__ ^71-. _o__s_3i.7j.-g- o_*| f^^-f ( C )^ >fl7||JfS. ^ 

*K-L: A] 7^9] 7_|- ig^o) o.e|^- _£7io11 o|i^- 7_j- nf^Al^^o] ^| 7}] «-|- ig^^_ 7^ 

■f^J 7 J 0 HI 4^ ^ s.^|oj zj.xj.sj 7^o| jx^jL/sL-b ^i^-lr ^H^ja.; iJ-7] jt)^7}- 41-71 n|)^|oi] 

3. ^ AlJ.^ ^-Xj^ >«]^7| Al^oi] o|sfl ^crj^l JL t 7^- «|Eo) 7.Jol ^ 

s.sfl°J-t- •tt-fl^MuL; z± ig>h .h.b!|oi^ ig^ -i-^ ^^1^ ^i^- 

^^7]iL^ AjT^ oj.^ jg>_ jeaflojo- ^| o] ^ -^A). ^0.5. o^^.^ o] 7 ^).-. ^|_^ 0 ] 

4. ^JL7). °)-i5LAl^s+ _^sHlo]_*_ x]^^^ ^.^jy ^^ 7 | xj^o^l afef ^] o| x| ^Af ^cj-_o___ ^c]^a. 
ofl^cHl ^C^7)jL f 7^ Hi 7jo]^ # c)>5_a.cHl.ol E |.^ J1^*H, Aj-7] Aj^JjL ^zj-o| ^^^| o,)^ 

^M^IX ^IHili,-*JL+ all*. ^JJi-i: iMI^^I^i >dx -t-e.; >y-7) o^' 

-^-t-I- 4=i ^^1 °fl^l^ -Sr^-i- ^J-^l^l-c- ^1 <#7] nfl^liL-fH <t^i-i4 

-£«F*-fr -S-^l *f-b -4|7||+i **«fjL, ^zj-o] o)._3. Al^H.0] 7^0)01] cll-g-^ A|E]^o| jg 

^ X^]°J-i: HM^l^l-a. aj^oj >h| 7 |J^ ^^l^l^l ^^d ^r^ : °f3L>lJiJf. *)-JL oj. 
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7 4°\ 3rs* *J>i h.^|o|o^ „^|ai. ig^. ^xjsj oj.^ Aj-EHi sl-i-oj-^-cf. 14^. o|.,|oj. ^ H ^ 

^o|oj e^iojs} o(.x|»}. jg^o] ^ (<>je4x|7j. + 700ns) sj *|*|o)M oj^jgcf. / ' 

*t<HM «j3 41-3- 9<H<M igi 4f- i4 7j "}3. 'i°\<H Jg^ 6.6)1010)1 J4- S ).^ > 

Ha -**| ^I«H «*M Jg«i|74*| ^o)iH 10 27^ offslii oj.^^ oj^i 

-if-of*} ^.^o. ^ 71^1 4^.0,1^1 ip. B j«ij.^ 740,4. 

1. s)b.7|. ^aqol^ ^_£-fj_ jp.^^ ^^ 7) ^j^o,, ojg,) ^a^jn., ^ a) e. zjo]-. jg.^ 
" c H|°l^-i- A^*H. D K§.-il£-?~i- »14M7.jl. 74.74. ^7. D J-=L>'JiJ?-s| 7_jo|o)| 0)-§-*|.^. 

— ^ ^- -5-eJl°J-i- lMM*l:n. : o^ili^- u\3. ^H) ^aflol^ ^o|o)) afgf Jg^ eb)|oi 

S| sj-zfal 7.Jo| a.E|jDL/£.t ^i-i- ^IHsI-jl; s|jL-|-°| ^ t.| ^o] ai^ JLatioJ.§. H\ °\ x\ +4 

^iLi^^ o| 7 |.x| 7 |^. cM|jl o.^*} ^-cj^ii eqo|B|-i- *|<37l 4) *l^7| ;M1 <H «,}• •*} . 

2. *)iL7}. »)-.3.<t|£.-ffi|- ^aflo]^ A\±$.jL +A$<£ »{$ 7 ) Aj^o)] SlSfl^D^ofl ^^JL, 7\ 7jo| 

•b tHlo|Efi- 'teOt^SLS- + h.*, +± 7 \ ^ M]si ^.^ 

(b). i^fi] i^o)|4 a), o| x\ >Q x o « 7 | .£.£.*)-#-§- ^ jl-!?- ( c ) 2] 4|7flJM- -g-^ 

>H]7fl-?-^ ^ Jg^o| -g-aj^ i^ofl SliJj. ZJ- °\3.^±^2\ ^|7HJff- ^^l^lJL, 7 + 

7*S\ SJ 7^010)] Cfl-i-*}.^. A\H}Z,2\ ^^H.BJIOJ o. ^-^UlyljT.; 0^0^ Xj^JjLsJ 7Jol7^ 

«»H 4=t ^7) ^ H_iH|0l 7 ^7^S] 7^0] Jl.aljT/a.^. ^li-l- A)]«H*|.J!.; ^. 7 ) 3)^.7^ ^J-7j oMHi 

it«i^S.-S- Jg^ E.e)|ol-i- aflo|^ HL4 ^u].o.^. o. x 0)7^1^ o] -fo^ ^4^3. d| 

3. BIS.?)- oj-a. ^»« 0 1^ -Ujt-fX ^jJa *)^7| ^li<H) itoi^JL. 7^" d) 7_jo|-- ^- 

*Hr ^ejiSj ig^ t^xj^i; +±7\ z\ Jg^ _i.aU ojs) <£-JL ^a|7|. -§-<y ^|*)7f s\5-£r 

°\3.<§±q- *\3- "^ofl ^ol^ x)jg.«.oj 7,Jo|o)| ,44 7^. Jg^ e.a)|oJS) ^ S.^- AJtJ. <>J-^*fjL : 

-^7| a|6.7^ itH^i^..>«l7j. <y.^^[ Jg^ H.a)|o|^. mjo]^ ^1- ^S-S. °&*r*l<LJL »J7)-*^ cj-7415. o| 
-f-H^ ■^■cj^a. cH]o|E).^. *|^7| "H^7| ^]<HdJ.^. 

4. ^ailo|^ ^li-^-s. ^-^Ja -Hl^^l ^jto|| 44 b)|o|t4 4.^-0.5. ^.c|>-3. 

»H*IH itoi^JL, 7\ BjE. 7,Jo)^. ^- 1^.3.0)1 o| £)..§. AJ. 7 | oj-a. Alj^H. 7^3] o)l^ 

x Ji-r- ^^-i- cj xi<a^i^j 7j ^.^^ x|<^ ^cj.; ^71 ^i<a ^«^sj ^^o.5.^-bi 7H 

x I-t- ^H X JJ.. *H«HH&. ^jl-?- a)H x J5.-i- "y-^-*l^|7| ^ -g-^ "r«i: ^-7| «4.3. 

'U^'T-t- -H^7| 7]L^^. iii Ha.*. ^7] nH*)|S| ^5.-1- 7lM|JjL, Aj.7] oDjUI^h.^ ^^l-aj. 

^7| -lUfliN -^-g-i. A|.o|a| ^-X|*l-fe. ^7j.^., o)|^^ i7io||Ai ^o]^-,! ^Jf5. -S- 

■S-*|- 7 J~i- ^JLJjLSl >M|7H^.5. -M-l l 5|-JL, 7^74.04 AJ.7I 0J.3. Ajx^-Sl 7,Jo|o)| c»|-g-*j-^. ^EjiSj Jg 

- -s-illi-l- ■a-^^lfli ^ °Y3> *l3L3-s\ m]7H-%-& »L%a\?)7\ ^ *8 A 4 °h^ x Ji^- u ^ 
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4 ±#\o\^ -Ui-f oj 7 Jo|oH 44 7jo | J3.E|jL/££-b =i!^-|- *144-7| 4|« ig>i 

6.8)101 44 ^cJ.o__s. o|-f4*| ^c^a. cH|o|El-i- M)^7| 4$- 4^7| 4 4 ^4. 

5. ^U^l ^|4*J-ol| SJ-H-H. Jg^ e.4014 4 ^4 ^>i-S--§- ^44 44; <5=-«LK2..£. 4 o|^- 
4*J *)|4*o L *l. 

6. ^tK4| ^|4* 0 H xMH. >y. 7 | s*^ 9x^4.4 4- 4^4 ig^ 4^ ^s^jl, 44^ 

4 *H«fl*J ^^Sj ^7|.«.Sf Q^jf. . jg^J .^.g. zJ.7 n V -3.*M7| 7 | 4^ jg^ 3.4 ^4-o. X 4 

°]-f-*H ^1 *)^4 4<H*«!-*I. 

7. Ut"-?^ *16*<H 2l»M. 44^ *H^s| #4 jg^ f.34 44. oj^sj 4^ ^ ^ ^ 
1 $2.3. 4 oi-fo^ijn., 744.4 a± 7 \ imi|jL7|- 4-g- # *l^7| a)14* e l*|. 

8. ^134 4 4#oj| #44, aj^ ,-4.4 4^ ^ ^7| 7 |. ^^ 7) 7j 
i f- 8 -^ jx5!ji4 -m)«£71 44 #4. 

9. 3^-91 ^|4*J-°)| 2i<HH. *J-7| ^ jl4«>I 44 ^£4 011^ 7^0)^. 51.-. ^jj.^. ^ o{ .^ 
<*!:§.-?- 45- 7J44 w ' 7\^^s_% «]ia*l-jL. 4a. 7^4 ^H-ilJ:* 

-5}-7| 4a. 7^4 44 >y-7i jg^ .Eafloj-g. 444^ 4^ 7 | 44=5,1-4. 

10. 3*^^ *ll9#<Hl Sl<H^, 4-4 jl4<U 44 ^4 4^4 4$ Ajii. ^ .4^4 ^)<4 ^1. 
*l. 

11. H^3\ *) 7 3W si4^. 7i)4^ >g-4 43. 7J4 44 xj^ofl 4*11 ^44.^- 4^ 

12. ^^^44 4 4*J-<Hl 2l«H^, ^-4 s}^ E.e)|o) 44 4CJ.4 7)) 4«. jg^ ofl^jjj 34 
^l'J:* -T-y^ ^Hi- ^ ^Lf-jf, 4a.^ij 1 «. 45. 0^4 ^joi^ a\ ± ^ 

A M 7fl4^- ^^*j.4 3^ ^ ^^ 4^0. ^^.4^. 4^4 ^14^4. 

13. ^12^-ofl ^7) f-x4 7JJSJ-47J-4 xj.4 ^- 4^.3. oflaj]^ 4.^ ^40)1 44 ^4.^. 
^^71^14^-4. 

14. ^n 1 -^-?! ^112^ iE-fc- ^13*ofl 21<H4, ^7) 445. ^> -h|e.^ zjl^-o] 4^4 -f-JL JX-f- 
5.. H^-'Ht.Ijl, 74 Tjjf 47J.4 4^. 4^4 ^147^.4. 

15. ^T L *H-?J al|12#<H| alH^. JS-BJ) °J -£34 ^-7] i.ot] 4 — >J-4 
0J4 ^Jf-sl 71 is. IHsl-c- -«)^7l ^4^4. 

16. =js.7|- 43.^^4- ^9)14^ "J3l-¥-5..^^ 4^4 ^ijioii 44. a»i44 4^. ^. 4 
— ^- "H^Hl ^t-Ijl, 7+ 4 e. 7jo|^. ^.4 ^. 4^3. d|o|4.^. jl^sH, 7^.744 >jj. 7 | 4a. ^ 
°HI cfl-§-#-b ^I2li4 s.3l|«U-t- ^S^I^Ijl ^4 4-a.xij.a.^. sq+sl 4.^4?|7l 4«- 4^ 

^li^. 4^-lf-sl ^4<>1^ ^J.M'-si °A*1*W "J^'r't!- : s.ail«ils| 

*3^4 4*|7l- -g-^y 4*l«Hl sis.-^- 44 444 +}7\ a^oia 014 ^cj.ji.jiL-ijLB) <^-g- 014 ^4.0,1 

a <H|°l4-f- 4^4 4^ 4^4 44^14. 

17. ^tJ4 ^16^«H1 alH-M. ^7| 47J. oj.^ ,-4.01 x\<$ 44 4<as]_3.4. ^.4^ 44 ^oj.^. ^.4 
1H ^ojsj^o)] 4<g 47J. 44 si^.^. ^.xj^ 4^4 *14#4. 

18. ^^-^-^ *fll7*<Hl SiH^. -#7| ^oj. 44 4ojfl^.7i. 7|.^4-e,}= 4o|ii4- «>J^^!^5. ^-^^1 4^ 
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19. *U7*cM 8l*M. X 1 7 J: .*fl<H ^l 7 i ^ IHM^M 

t^^i *i<a -*i -a^ais., ^7i >^*i*i^ oj^ ^cj.o..s_-f <m °m_] 4^ ^ *]oj 

20. ^Ufl *fli9*cM sl<H>H, A <M *M ais.^ ^3*1 ^^M *<M *}°j-§: aj^o. 

^ ^^*1-JL >y-7] ^ #3_$\ £^<H| ^A]*] B-Hti* ^H^7] 

21. 4|19*"a.-fc *«201MI SMH. A <M ofl^ 4* ^ ^ 

23. 3-7-^*1 ^3*o|| sl<>M, °tJ"^^ ^ *.afl°Js| "KsL'il.S.-M ^^"1^4 
+54 si*. alMsM!. 
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